Genetic variation in the carbonic anhydrase isozymes of macaque monkeys. IV. Degradation by heat and proteolysis of normal and variant carbonic anhydrase isozymes of Macaca nemestrina.
Studies were undertaken on the heat denaturation and proteolytic degradation by alpha-chymotrypsin of the normal red cell carbonic anhydrase isozyme, CA II, and two electrophoretic variants of carbonic anhydrase I, CA Ia and CA Ib, of the pigtail macaque. The heat degradation results showed a difference of about 40-fold in the rate constants between CA Ia and CA Ib, which is due to the marked thermostability of CA Ib compared to CA Ia. The enthalpies and entropies of activation were calculated from the heat denaturation constants. These values were compared, on enthalpy-entropy compensation plots, with those values previously determined for the human CA I and CA II isozymes. They were highly correlated and clearly fell into two distinct clusters, separated by about 200 kJ mol-1; one group comprising the macaque and human CA I isozymes and the other the CA II isozymes. The proteolytic degradation results showed that CA Ia is degraded about 2.5 times more rapidly than CA Ib by alpha-chymotrypsin. Thus, the characteristic 3/1 ratio of CA Ib/CA Ia in mature red cells could be accounted for by the greater susceptibility of CA Ia to degradation at some stage in red cell development.